Persistent radial head subluxation following open reduction and internal fixation of the ulna in a Monteggia fracture dislocation is typically ascribed to inadequate reduction of the ulna. In this case, a revision of the ulna fixation failed to achieve radiocapitellar reduction, and further exploration revealed the interposition of the anterior elbow capsule and the radial nerve in the radiocapitellar joint, as well as soft tissue interposed in the proximal radioulnar joint.
Case report

Case history
A 35-year-old right-hand-dominant cyclist collided with another cyclist, sending him over the handlebars onto the outstretched arm, so sustaining a segmental Monteggia fracture-dislocation ( Figs. 1  and 2 ).
An orthopedic surgeon performed an open reduction and internal fixation of the ulna using two plates (Figs. 3 and 4) . The patient was referred because of the persistent subluxation of the radial head. We evaluated the patient within 48 hours of the original procedure. He stated that he had no history of a prior injury to the elbow on either side and before the injury had enjoyed full range of motion.
Physical examination revealed that he was stiff and moderately swollen from the elbows to the fingers. No sensory loss was noted.
On careful bilateral comparison of the ulnar anatomy under fluoroscopy, it appeared to us that the injured side was internally fixed in a position of slight apex anterior angulation at the proximal internal fixation site. We assumed that restoring the ulnar anatomy would result in a reduction of the radial head.
The patient was taken back to the operating room 1 week after the initial procedure. On removal of the hardware, it was noted under intraoperative fluoroscopy that the radial head was resistant to reduction. The ulna was then repaired, matching the contralateral anatomy (slight apex posterior bow), but the radial head remained subluxed anteriorly. Passively at this point, the patient's elbow range of motion was full in both flexion and extension and in pronosupination. As it was unclear what was preventing the reduction of the radial head, a radiocapitellar arthrotomy was made through a 3-cm longitudinal incision in the fascia centered over the radiocapitellar joint in line with the midaxis of the radius and supracondylar ridge of the distal humerus. Interposed tissue was present between the radial head and the capitellum. At this point, it was simply unclear if this represented an old nursemaid's elbow with annular ligament interposed or some other distant injury because the range of motion appeared to be unrestricted. It was elected to conclude the procedure at that point and to see how the patient rehabilitated.
The video demonstrates the patient's intraoperative range of motion, the subluxed radial head, and the resistance of the radial head to reduction (Video S1).
Postoperatively, it was noted during the next 4 weeks that the patient remained quite stiff, and it was also noted after his wrist and finger range of motion improved that a partial radial nerve palsy was present. Nerve conduction velocities were normal for the radial sensory component, but positive sharp waves were present in the extensor carpi radialis, the extensor digitorum communis, and the extensor index proprius; 1 or 2 voluntary motor unit action potentials were present, indicating partial conduction.
Because of the proximity of the radial nerve to the anterolateral capsule of the elbow and because of the interposed tissue found at the previous procedure, the findings were discussed with the patient. He elected to proceed with an exploration.
On more extensive exploration, the radial nerve was isolated between the extensor digitorum communis and the extensor carpi radialis brevis proximal to the radiocapitellar joint and in the supinator muscle distal to the radiocapitellar joint. Once localized in normal tissue, the nerve was followed to the site of entrapment in the radiocapitellar joint. The anterior elbow capsule and the radial nerve were seen to be infolded into the joint (Fig. 5) . Once the radial nerve and capsule were dissected free, it became evident that interposed tissue in the proximal radioulnar joint was blocking reduction (Fig. 6 ). Once this tissue was excised, the radial head snapped back into place, with no alteration in the ulnar fixation (Figs. 7 and 8) .
A K-wire was placed across the radiocapitellar joint, and the patient was placed in a long arm splint. The K-wire was removed at 4 weeks and range of motion begun.
Six months after the procedure, the patient was pain free; the ulna had fully healed, the radiocapitellar joint remained reduced, and range of motion was improved (28°-118°, with pronosupination of 42°and 30°) (Figs. 7 and 8 ). The patient believed that he had fully recovered radial nerve function, but resisted extension revealed slight weakness in the long and ring fingers, although full range of motion was present.
Discussion
Irreducible radial head dislocation seems to occur in the context of a spectrum of injuries in children and adults. The pathogenesis of a pulled or nursemaid's elbow remains uncertain; it may be a partial tear in the annular ligament, with the ligament partially slipping over the radial head as the radius travels distally with traction, 10 or the thicker proximal portion of the annular ligament separates from the distal thinner portion through a naturally occurring fissure, allowing the proximal portion to slip into the radial capitellar joint.
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Whereas this injury is usually easily reduced, there are reports of the annular ligament being entrapped in the radiocapitellar joint, requiring open reduction in children 5, 10, 15 and adults. 6, 7, 13 The biceps tendon has also been found to be a factor preventing the reduction of a dislocated radial head. In these injuries, the biceps tendon becomes displaced lateral to the neck of the radius. The anterior subluxed radial head appears to be medially displaced on the anteroposterior radiograph under the influence of the biceps tendon wrapped around the lateral aspect of the radial neck. This has been reported in children with and without an associated Monteggia fracture-dislocation 1, 2, 12, 17, 18 and in adults without an ulna fracture. 16 In the latter case, the authors performed a cadaver re-creation of the injury. This revealed that the injury could be reproduced only with an accompanying ulnar collateral ligament tear at the elbow.
The radial head has also been found to be buttonholed through the brachialis tendon, preventing radial head reduction in children. 3, 4 Capsular interposition blocking reduction has also been reported. 8, 14 We are aware of 1 report of the posterior interosseus nerve (PIN) being entrapped in the radiocapitellar joint in a child, preventing reduction of the radial head. 9 In that case, the patient had a preoperative PIN palsy. The PIN was lacerated on exposure of the radiocapitellar joint and was repaired.
Another reasonable question would be whether there is a radiographic pattern to the radiocapitellar dislocation that would be predictive of interposed tissue blocking reduction. In this case, the dislocation of the radius was widely displaced (Figs. 1 and 2 ). On review of the radiographs shown in the cases reported and referenced here that also had interposed tissue blocking reduction, 70% were associated with 100% displacement of the radiocapitellar joint, but not a great deal more in any of them. Thus, it is not clear that radiographs will help alert treating surgeons of the possibility of interposed soft tissue blocking reduction of the radiocapitellar or proximal radioulnar joint.
Conclusion
When confronted with persistent subluxation of the radial head after open reduction and internal fixation of a Monteggia fracturedislocation, consider first the adequacy of the ulnar anatomy, but second, consider the possibility of soft tissue interposition. If radial nerve dysfunction is present, wide exposure of the radial nerve is recommended because of the marked distortion of the anatomy in the region of the radiocapitellar joint.
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